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We report muon spin rotation (µSR) and magnetization measurements under pressure on
Fe1+δSe1-xSx with x ≈ 0.11. We find an extended dome of long range magnetic order above
p ≈ 0.6 GPa spanning a pressure range between previously reported separated magnetic phases.
The magnetism initially competes with coexisting superconductivity leading to a local maximum
and minimum of the superconducting Tc(p). The maximum of Tc corresponds to the onset of mag-
netism while the minimum coincides with the pressure of strongest competition. A shift of the
maximum of Tc(p) for a series of single crystals with x up to 0.14 roughly extrapolates to a putative
magnetic and superconducting state at ambient pressure for x ≥ 0.2.
FeSe [1] is the structurally simplest iron-based super-
conductor besides FeS [2] and has attracted a tremen-
dous amount of attention [3]. Its electronic properties are
highly non-trivial with reported Lifshitz transitions of the
Fermi surface as a function of temperature [4], pressure
[5, 6], and S substitution [7]. At ambient pressure, FeSe
is non-magnetic but exhibits a structural phase transi-
tion which is associated with nematic order [8–11]. Un-
der hydrostatic pressure, the nematic order is suppressed,
magnetic order emerges above 0.9 GPa and the supercon-
ducting transition temperature Tc increases from ∼8 K to
∼37 K at ∼7 GPa [10–18]. This rich phase diagram led
to ongoing discussions about the interplay of magnetism
and nematicity and their respective influence on super-
conductivity [3].
In recent years, S substitution has come into focus
as an additional tuning parameter for FeSe. The ne-
matically ordered phase of FeSe1-xSx is suppressed with
increasing sulfur content and is no longer present for
x > 0.17 [19–22] where a nematic quantum critical point
[23], a topological Lifshitz transition [7], a reduction in
electronic correlations [24], and a change in the supercon-
ducting pairing state [25] and gap structure [26] are ob-
served. Under high hydrostatic pressures, Tc of FeSe1-xSx
exhibits a similarly dramatic increase as observed in FeSe
[19, 27, 28]. Matsuura et al. [28] report that the mag-
netic dome observed in FeSe above 0.9 GPa [12, 13] is still
present but is shifted to higher pressures with increasing
S content. Yip et al. [29] report a local maximum in Tc
at low pressures and a significant weakening of the su-
perconducting diamagnetic shielding that coincides with
the verge of the high pressure magnetic dome. Xiang et
al. [30] conclude from resistivity measurements the onset
of an additional small magnetic dome at low pressures at
the local maximum in Tc. Combining the above results
from bulk technique measurements leads to the picture
of two well separated magnetic domes as a function of
pressure which increasingly separate for higher x [28, 30].
However, local probe muon spin rotation and relaxation
(µSR) measurements, which played a fundamental role
in establishing the phase diagram of FeSe under pressure
[12, 13], are missing so far.
In this Letter we present a study of the magnetic
and superconducting properties of FeSe1-xSx under hy-
drostatic pressures up to 2.3 GPa using a combination
of muon spin rotation and relaxation (µSR) [31], AC-
susceptibility (ACS) and DC-magnetization measure-
ments. It is found that iron rich Fe1+δSe1-xSx with an av-
erage x = 0.11 exhibits long range magnetic order above
0.6 GPa with a transition temperature TN larger than the
superconducting transition temperature Tc. This mag-
netic dome is much more extended than the one pre-
viously reported for small pressures [30] and probably
spans all the way to the high pressure magnetic phase
[28]. The magnetic order initially competes with the co-
existing superconducting phase for volume and magnetic
order parameter leading to a local maximum and min-
imum of Tc(p). DC-magnetization measurements on a
series of FeSe1-xSx single crystals with x up to 0.14 show
that the maximum of Tc is shifted to lower pressures
for increasing sulfur content suggesting the possibility of
magnetism and superconductivity coexisting at ambient
pressure for a sample with x ≥ 0.2.
Five batches of iron rich Fe1+δSe1-xSx with sulfur
content ranging between x = 0.07 and 0.14 (x = 0.11
mass weighted average) were grown using the flux/vapor-
transport technique [32, 33]. The batches were pow-
derized and mixed in order to get the minimal sample
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FIG. 1. (a) and (b) Representative zero-field µSR spectra of
Fe1+δSe1-xSx with a mass weighted average x = 0.11 for var-
ious pressures and temperatures. The oscillations appearing
for pressures above 0.6 GPa indicate the emergence of long
range magnetic order. The solid lines are fits using the model
detailed in the Supplemental Material [33]. (c) Magnetic frac-
tion fm and internal field Bint at the muon stopping site
as a function of temperature at 0.6 GPa. The reduction of
both quantities towards lower temperatures is due to the mi-
croscopic coexistence and competition between the supercon-
ducting and the magnetic order. (d) Evolution with pressure
of the internal field at 0.26 and 25 K. Bint is proportional to
the ordered magnetic moment.
mass of 1 g required for µSR measurements under pres-
sure. DC-magnetization measurements were performed
on four different batches of high quality FeSe1-xSx sin-
gle crystals with well defined x = 0, 0.05, 0.09, and 0.14
synthesized and characterized following Ref. [34]. µSR
measurements were performed at the Swiss Muon Source
SµS using the GPS [35], GPD [36], and Dolly spectrome-
ters. The data were analyzed with the free software pack-
age musrfit [37]. DC-magnetization measurements were
performed using a commercial superconducting quantum
interference device (SQUID) magnetometer. Hydrostatic
pressure for the µSR and ACS measurements was ap-
plied using double-wall piston cells developed and reg-
ularly used at SµS [12, 13, 36, 38, 39]. A commercial
CuBe piston cell was used for DC-magnetization mea-
surements. Pressures were determined by either In or Sn
manometers and Daphne 7373 oil was used as pressure
transmitting medium.
The magnetic properties of the Fe1+δSe1-xSx sample
under hydrostatic pressure were determined with zero-
field (ZF) and 5 mT transverse-field (TF) µSR. Repre-
sentative ZF muon spin polarization spectra P (t) are
shown in Fig. 1(a) and (b) for different pressures p and
temperatures T . At p = 0.6 GPa, the onset of spon-
taneous muon spin precession can be observed below
TN ≈ 15 K, which is a clear sign for the emergence of
long range magnetic order. The precession frequency is
related to the internal magnetic field at the muon stop-
ping site by ωosc = γµBint, where γµ = 2pi135.5 MHz T
−1
is the muon’s gyromagnetic ratio. A measurement at
p = 0.4 GPa (not shown) does not show any sign of mag-
netic order. A quantitative analysis as detailed in the
Supplemental Material [33] allows extracting the mag-
netic fraction fm and the internal magnetic field Bint
at the muon stopping site. Figure 1(c) presents these
values as a function of temperature at 0.6 GPa. Bint is
proportional to the ordered magnetic moment and there-
fore a measure for the magnetic order parameter. In-
terestingly, the magnetic moment and magnetic fraction
do not increase monotonically with decreasing temper-
ature at 0.6 GPa. They reach a maximum between 5
and 10 K and then decrease again towards lower temper-
atures. The reduction of the locally measured ordered
magnetic moment size below Tc = 11.2 K indicates a mi-
croscopic coexistence of and competition for magnetic
and superconducting order parameter. Such a competi-
tion was already observed by µSR for FeSe [12, 13] and
by µSR, Moessbauer spectroscopy and neutron scatter-
ing for other iron based superconductors [40–51]. The
decrease of the magnetic fraction below Tc reveals an ad-
ditional competition for volume of the respective phases,
again in analogy to FeSe [12, 13]. The evolution of Bint
with pressure is summarized in Fig. 1(d) for 0.26 and
25 K. Compared to FeSe, Bint is approx. 15 % smaller
at the highest pressure although the magnetic order sets
in at a lower pressure [13]. The magnetic fraction fm in-
creases to only ∼ 65 % for the highest pressure currently
reachable with µSR. To determine the magnetic tran-
sition temperature TN as a function of pressure, 5 mT
TF µSR was employed [33]. The result is shown in Fig.
2. Our data indicate that a local magnetic probe such
as µSR observes a much more extended magnetic dome
compared to the small dome previously reported at low
pressures [30]. The dome reported here is likely to span
the full pressure range up to the high pressure magnetic
phase [28].
The superconducting properties of Fe1+δSe1-xSx were
investigated using TF µSR, ACS and DC-magnetization
measurements under pressure. At ambient pressure, re-
ported values of the magnetic penetration depth λ ob-
tained via the lower critical field Hc1 show a decrease
of the superfluid density ns ∝ λ−2 for increasing x de-
spite the increase in Tc [52, 53]. This is explained with
the merging of two superconducting gaps [52, 54]. Scan-
ning tunneling microscopy and spectroscopy measure-
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FIG. 2. Temperature-pressure phase diagram of Fe1+δSe1-xSx
with a mass weighted average x = 0.11. The structural
transition temperatures Ts indicating the nematic order (N)
are taken from Ref. [30] for a FeSe1-xSx sample with x =
0.096. The magnetic onset temperature TN was determined
by 5 mT transverse-field (up facing black triangles) and zero-
field (down facing black triangle) µSR . The superconducting
onset temperature Tc was measured by AC-susceptibility (red
squares) and 30 mT transverse-field µSR (red diamonds). At
0.6 GPa, long range magnetic order (M) sets in. The com-
petition between the magnetic and the coexisting supercon-
ducting (SC) phase at the onset of magnetism leads to a local
maximum and minimum in Tc.
ments further emphasize the importance of the multi-
band character of FeSe1-xSx [54, 55]. Using a two-band
model to fit our µSR relaxation rates [31, 56, 57] for dif-
ferent fields at 0.26 K and ambient pressure (shown in the
Supplemental Material [33]) gives an estimated penetra-
tion depth value that is comparable to the ones reported
for FeSe [52, 58, 59]. Within the accuracy of our measure-
ment we therefore cannot confirm a significant change in
superfluid density with S substitution. The red diamonds
in Fig. 2 represent the superconducting transition tem-
perature Tc determined by 30 mT TF-µSR via a tempera-
ture scan at the given pressures. A more detailed pressure
dependence of Tc(p) was obtained with ACS (red squares
in Fig. 2). Also shown in Fig. 2 are literature values for
the structural transition temperature Ts of a sample with
x = 0.096 [30]. Tc(p) slightly decreases above 0.6 GPa
where magnetic order sets in, leading to a local maxi-
mum and minimum in Tc(p). This was observed before
in FeSe [12, 13] and FeSe1-xSx [29, 30]. In the latter case,
however, the local maximum in Tc(p) was attributed to
the onset of only a small magnetic dome restricted to the
low pressure region and disconnected from the high pres-
sure magnetic phase around p ≈ 4 GPa [28, 30]. Magnetic
shielding as observed by ACS (shown in the Supplemental
Material [33]) gets slightly reduced for pressures around
the onset of magnetic order at 0.6 GPa. It is however
very similar for low (< 0.6 GPa) and high (> 1.5 GPa)
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FIG. 3. Pressure dependence of the superconducting on-
set transition temperature Tc for four different batches of
FeSe1-xSx single crystals. The solid lines are guides to the
eye. Inset: Change of pressure for the maximal Tc as a func-
tion of sulfur content x.
pressures. Combined with the ZF µSR results [Fig. 1(c)]
this leads to a picture of initial competition between the
magnetic and superconducting order that evolves into a
non-competitive microscopic coexistence at higher pres-
sures where TN and Tc increase simultaneously. Hence,
the local maximum in Tc indicates the onset of magnetic
order. DC-magnetization measurements under pressure
(Fig. 3) on four batches of high quality FeSe1-xSx single
crystals with well defined x = 0, 0.05, 0.09, and 0.14 dis-
play a continuous decrease of the pressure where Tc(p) is
maximal (inset Fig. 3). Similar behavior was reported in
Refs. [29, 30]. Xiang et al. [30] additionally found that
the rate of this decrease is distinctly different from the
shift with x of the pressure where the structural transi-
tion vanishes. Therefore, it is clearly the coexistence and
competition of magnetism and superconductivity rather
than the suppression of the nematic order which governs
the non-monotonic variation of Tc(p).
The phase diagram presented in Fig. 2 looks quali-
tatively very similar to the one of FeSe [12, 13, 60] in
many respects. With increasing pressure, the structural
phase transition gets suppressed while Tc is moderately
increased. At the critical pressure pc, long range mag-
netic order sets in and Tc exhibits a local maximum.
The magnetic order initially competes with the super-
conducting order leading to a reduction of Tc. After
a local minimum in Tc the competition vanishes as TN
and Tc increase simultaneously with pressure. However,
there are also significant differences between FeSe1-xSx
and FeSe. The critical pressure pc is ∼ 0.3 GPa lower
than in FeSe for x ≈ 0.11. The rates of increase with
pressure of the magnetic transition temperature TN and
the ordered magnetic moment are smaller though. In
contrast, the rate of increase in Tc is bigger. This means
that the phase diagram of FeSe1-xSx is not just shifted to
4lower pressures with respect to FeSe but also experiences
some significant modifications. This can be phenomeno-
logically explained by the fact that isovalent substitution
is not fully equivalent to hydrostatic pressure. Matsuura
et al. [28] have shown that the reduction of the lattice
constants by little less than 10 % sulfur substitution is
comparable to the one for 0.3 GPa hydrostatic pressure
which matches well with our observed shift in the onset
pressure pc of magnetism. The chalcogen height how-
ever, which is known to have a significant effect on super-
conductivity [17, 19, 61], gets increased by pressure and
decreased by S substitution. Additionally, the different
electronegativities of the different chalcogenides lead to a
change in the density of states near the Fermi level [62].
In this regard, future measurements with higher sulfur
content are highly desirable to check whether the mag-
netic dome can be shifted all the way down to ambient
pressure like indicated for thin films of FeSe1-xSx [63].
The shift of the local maximum in Tc (inset of Fig. 3)
implies the possibility of a magnetic and superconduct-
ing sample at ambient pressure for x ≥ 0.2. This would
allow more in-depth investigations of the here observed
magnetism coexisting with superconductivity and might
shine more light on the influence or lack thereof of mag-
netism and nematicity on superconductivity.
An important question to discuss is further why pre-
vious studies on FeSe1-xSx did not detect the extended
dome of magnetic order above 0.6 GPa reported in this
work. A general problem, especially for measurements
under pressure, is certainly the small value of the ordered
moment (order of magnitude of tenths of µB per iron for
FeSe [13, 64]). In the case of FeSe, initial studies using
electrical resistivity measurements and 57Fe Moessbauer
spectroscopy [10] or 77Se-NMR [16] for example failed
to detect static magnetic order. In fact, it was a µSR
study that for the first time unambiguously detected the
magnetic order [12] with Moessbauer spectroscopy and
NMR following much later [65, 66]. Understandably, non-
volume-sensitive techniques like electrical resistivity mea-
surements [28, 30] can easily miss transitions that do not
affect the full volume of the sample and that might addi-
tionally be rather broad. More challenging to explain are
the difficulties in detecting the magnetic transition for lo-
cal probes like 77Se-NMR [67]. Possible explanations are
a magnetic structure that produces fields which nearly
cancel at the Se sites or the different time windows of
NMR and µSR . In the latter case, the magnetic structure
would be static on the time scale of µSR but still dynamic
for NMR. Interestingly, in FeSe, the second-order struc-
tural transition is suppressed with pressure but a first
order structural transition emerges at p ≈ 1.5 GPa and
persists up to 5.8 GPa [65, 68]. In FeSe1-xSx, a structural
phase transition was found at ambient and high (4.9 GPa,
where a magnetic dome was detected with electrical re-
sistivity measurements) pressures but not in the interme-
diate pressure region [28, 67]. As we observe magnetism
in the intermediate pressure region, this might imply dif-
ferent types of magnetic order. One that is related to
the first order structural transition and measurable with
electrical resistivity and another one that exists with-
out structural transition and is more difficult to detect.
The first order structural transition might be present in a
small pressure region at low pressures in FeSe1−xSx, too.
This could explain the small magnetic dome reported in
Ref. [30]. Finally, we discuss the role of sample quality.
The sample used for the presented µSR measurements
has a sulfur content ranging between x = 0.07 and 0.14
and contains some excess iron. This is however unlikely
to explain the different findings. Excess iron was also
present in early studies of FeSe [1, 12, 13], but has not
negated the validity of local probe results. The spread in
sulfur content can broaden features like the local maxi-
mum in Tc due to a distribution of transition tempera-
tures and their pressure dependencies. But it cannot ac-
count for an overall shift of such a feature. Furthermore,
the existence and systematic shift of the local maximum
in Tc(p) is confirmed by our measurements on four high-
quality single crystals with different x as well as by other
measurements [29, 30].
In conclusion, we have shown that Fe1+δSe1-xSx with
an average x = 0.11 exhibits a dome of long range mag-
netic order above a pressure p ≈ 0.6 GPa. This mag-
netic phase extends over the intermediate pressure region
between the previously reported low and high pressure
magnetic domes [28, 30]. Further, the magnetic order
initially competes with the coexisting superconducting
phase for volume and magnetic order parameter. This
leads to a local maximum in Tc where the magnetic or-
der sets in and a local minimum in Tc where the compe-
tition is strongest. At higher pressures (> 1.5 GPa), no
competition is found. The magnetic volume fraction and
moment increase with pressure while the superconduct-
ing volume stays comparable to its low pressure value.
The cooperative coexistence is further corroborated by
the simultaneous increase of TN and Tc for higher pres-
sures. For increasing sulfur content, the local maximum
in Tc, which coincides with the onset of magnetic order,
shifts to lower pressures, roughly extrapolating to a pu-
tative superconducting and magnetic FeSe1-xSx sample
at ambient pressure for x ≥ 0.2. The availability of such
systems would spur detailed investigations of this newly
found magnetism as well as of its interplay with nematic-
ity and its relevance for superconductivity.
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7Supplemental Material:
Extended magnetic dome induced by low pressures in superconducting FeSe1-xSx
ANALYSIS OF ZERO-FIELD µSR DATA
For a quantitative analysis the zero-field (ZF) spectra were fitted taking into account the contribution of the signals
coming from muons stopping in the pressure cell and in the sample: P (t) = fcellPcell(t)+(1−fcell)Psample(t). The signal
coming from the pressure cell Pcell(t) was modelled following Refs. [S1, S2]. By fixing the corresponding relaxation
rates to the literature values, fcell = 0.65 was determined. This is an expected value given the relatively small sample
volume. The signal originating from the sample Psample(t) has a magnetic and a non-magnetic component:
Psample(t) = fmPmagn(t) + (1− fm)Pnon-magn(t) , (S1)
where
Pmagn(t) =fosc[
2
3
j0(γµBintt)e
−λosct +
1
3
]
+ (1− fosc)[2
3
e−λmt +
1
3
] ,
(S2)
Pnon-magn(t) =
2
3
e−λnmt +
1
3
. (S3)
The 2/3 relaxing and 1/3 non relaxing components in the magnetic [Pmagn(t)] and non-magnetic [Pnon-magn(t)]
contributions to the signal are a consequence of the powder average of the internal fields with respect to the initial
muon spin direction in a polycrystalline sample. The magnetic signal itself has to be split again into two parts. One
part shows coherent oscillations (fosc) and is best described by a zeroth order Bessel function j0 as in the case of FeSe
[S3]. The second part (1-fosc) is very fast relaxing (λm ≥ 200 µs−1) and likely originates from broad field distributions
in regions with static but not yet long range ordered moments. The product γµBint describes the angular precession
frequency of the muon spins, where Bint is the local field at the muon stopping site and γµ = 2pi135.5 MHz T
−1 is the
muon’s gyromagnetic ratio. λosc is about two and λnm about three orders of magnitude smaller than λm.
MAGNETIC TRANSITION TEMPERATURE MEASUREMENT
Transverse-field (TF) muon spin rotation and relaxation (µSR) was used to determine the magnetic transition
temperature TN. An external field of B = 5 mT was applied perpendicular to the initial direction of the muon
spin polarization P . This leads to an oscillation of the polarization with an angular frequency γµB, where γµ =
2pi135.5 MHz T−1 is the muon’s gyromagnetic ratio [see Fig. S1(a)]. Magnetic order leads to a very fast depolarization
in the first tenths of µs. The spectra were fitted with a simple phenomenological function, explicitly not catching the
fast depolarization:
P (t) = P0 cos(γµBt+ φ)e
−λte−
1
2 (σt)
2
. (S4)
Since the muon spin polarization is always 1 when the muons enter the spectrometer, the difference f = 1 − P0
corresponds to the signal rapidly depolarized by the magnetic fraction. Figure S1(b) shows P0 as a function of
temperature for different pressures. In the present case, most muons stop in the pressure cell and only 35 % of
the signal originates from the sample. Therefore, the fraction of the sample that becomes magnetically ordered is
determined by fmagn = (1− P0)/0.35. At 2.27 GPa and 0.26 K fmagn,TF ≈ 0.6 which is in reasonable agreement with
fmagn,ZF ≈ 0.65 found by zero-field (ZF) µSR. The transition temperature TN was determined as the intersection of
two linear approximations of the data in Fig. S1(b) above and below the transition.
PENETRATION DEPTH MEASUREMENT
TF-µSR is a powerful method to determine the magnetic penetration depth of superconductors. In a field cooled
type-II superconductor, the inhomogeneous field distribution of the flux line lattice (FLL) sensed by the muon ensemble
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FIG. S1. (a) Representative 5 mT TF µSR spectra above (80 K) and below (0.26 K) the magnetic transition. Solid lines are a
fit using equation (S4). (b) Amplitude P0 defined in equation (S4) as a function of temperature for different pressures.
leads to an additional Gaussian relaxation σSC of the µSR spectra. The absolute value of the magnetic penetration
depth λ can be calculated from σSC and its field dependence [S4–S6]. Fig. S2 shows σSC for a batch of 7 % S
substituted FeSe (batch A in Tab. I) at ambient pressure, 0.26 K, and different magnetic fields. σSC for 0.78 T is
a value extrapolated from measurements at higher temperatures. The red line is a fit using the two band model
introduced in Ref. [S5]. This gives a rough estimate for the effective penetration depth λeff ≈ 480 nm which is a
mixture of contributions from the in-plane and out-of-plane penetration depth. The obtained value is very close to
the λFeSeeff ≈ 490 nm found for FeSe [S7].
AC-SUSCEPTIBILITY MEASUREMENTS
AC susceptibility (ACS) measurements under pressure were performed using a pressure cell designed for µSR
measurements [S1]. The excitation and pick-up coils were wound around the outside of the cell. This limits the
usability of the setup for the investigation of magnetic properties but was employed successfully for the study of
superconductors [S3, S8, S9]. Representative measurements for different pressures are shown in Fig. S3. The
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FIG. S2. Additional Gaussian relaxation rate σSC for a batch of 7 % S substituted FeSe at ambient pressure, 0.26 K and different
magnetic fields. The red line is a fit using the two band model introduced in Ref. [S5].
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FIG. S3. Representative AC-susceptibility measurements for different pressures. The superconducting transition temperature
changes non-monotonically with pressure. Inset: Change in the ACS signal ∆ACS between the transition and 5 K.
Batch Lattice parameters (A˚) Composition Mass (mg)
A a=3.76127(8), c=5.4919(2) Fe1.05(3)Se0.93(3)S0.07(3) 200
B a=3.76678(4), c=5.4991(1) Fe1.15(7)Se0.89(2)S0.11(2) 180
C a=3.76659(4), c=5.5015(2) Fe1.18(7)Se0.91(5)S0.09(5) 140
D a=3.76650(4), c=5.5005(1) Fe1.19(6)Se0.90(4)S0.10(4) 240
E a=3.75882(4), c=5.4764(1) Fe1.16(6)Se0.86(4)S0.14(4) 260
TABLE I. Overview of samples used for µSR and AC-susceptibility measurements.
superconducting transition temperature Tc was determined as the intersection of two linear approximations of the
data above and below the transition. Apparently, Tc changes non-monotonically as a function of pressure. Further,
the change in the ACS signal ∆ACS between the transition and 5 K is comparable for 0.07 GPa (no magnetic order)
and 1.74 GPa (coexistence with magnetic order). The increase in magnetic volume fraction is therefore not at the
expense of superconducting volume fraction. This implies a microscopic coexistence of the two orders.
ADDITIONAL INFORMATION ABOUT THE SAMPLE USED FOR µSR AND AC-SUSCEPTIBILITY
MEASUREMENTS
Samples of Fe1+δSe1-xSx were prepared via flux/vapor-transport growth technique [S10]. The powdered elements
Fe (456.6 mg; Chempur, 99.9 %), Se (513.6 mg; Chempur, 99.999 %) and S (29.8 mg; Aldrich, 99.99 %) with nominal
stoichiometry of Fe1.1Se0.875S0.125 were filled together with a mixture of KCl (2.25 g, 0.03 mol; Gru¨ssing, 99.5 %, dried)
and AlCl3 (7.75 g, 0.06 mol; Alfa Aesar, 99.985 %) in a glass ampoule of 4 cm length and 5 cm diameter. The ampoule
was heated to 390 ◦C at the bottom and 260-280 ◦C at the top for 5-10 days. After washing with water and ethanol
the products were dried under vacuum at room temperature. Lattice parameters were determined by a Rietveld fit of
powder X-ray diffraction (PXRD) data. The composition was determined by energy dispersive X-ray (EDX) analysis.
All results are summarized in Tab. I. The five batches were powderized and mixed in order to get the minimal sample
mass of 1 g required for µSR measurements under pressure.
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